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(57) 

Tv-^- b-'^i^i?- /^f^^Vn No. 
7 W 2 — 3 ( Acinetobacter baumanni i No. 7 W 2 
-3) (PERM P- 1 7 6 3 1 ) . y-'l'^^-'l^y 
T -fe/'-'i/'T No. 24—2—1 ( Burkholderia ce 
pacia No. 24-2-1) (PERM P-1763 

2) , ^^^»®28-2«(FERMP-l 8 1 0 

3) idXtf^^±mmKD-3mTERM P-18 
10 4) \Zi.h,t£. ^^T±'$'-^^7ii^&^^i-^^<D 

2.. 
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1 

[|f*^Ill Tv'-t- h^^iJ^^^R (Acinetobacter) 

[|S*^l2l T^y^-V^<^ "^—M^ ( Acinetobacter ) 
(Om^t^. T'y^-V^<^ No. 7W 

2 — 3 ( Acinetobacter bauniannii No. 7 W 2 — 
3) (PERM P- 1 7 6 3 1 ) -Cfc5IS*3ji IBS 

[li*5B3] y^V^^^Ji^/V-r'y TM (Bm-kholderia) 

[|f*J^4l y>'V>5^7^/bT^y ( Burkholderia ) (O 

zf;\^^^Ji^'T])T ±y<iyT No. 2 4-2 
- 1 ( Burkholderia cepacia No. 24 — 2-1) 
(PERM P-1 7 6 3 2) TfeSIf 3 IE^(^«f 

2^ (PERM P- 1 8 1 0 3) o 
3t* (PERM P-18104)o 

^;&>bS4^^nfc<J/->^^< 1 oo^-c: fe^it*3Il- 
[Ii*3l8l TV^^ h-'^iJ^^— R ( Acinetobacter ) 

/^i^'y'^'r^N o. 7W2 — 3 ( Acinetobacte 
r baumannii No. 7W2-3) (PERM P-1 
7 6 3 1) ■Cfc2)it*3a8|B«ec0^^^^o 
[IS*^ 1 0 1 -f^^^ 7j^y^"T y TJl ( Burkholderia ) 

IIS*^1 ll '^Ji^^:^/i^v'VTm(DmWi^. 'f^^^ 
^^^xliT -fe^-^v^TNo. 2 4 — 2 - 1 (Burkholder 
ia cepacia No. 2 4-2-1) (PERM P-1 

7 6 3 2) T*fcais*3f,i ot^m<Dm^mm 

[ 1 2 1 :^^±mm<ommmi¥ 2 s - 2 « ( p 

ERM P - 1 8 1 0 3) -^z,T±^-^^ 

mm. 

im^my 31 yi^^±mm(ommmm<iD - (p 

ERM P-18104) fi5RT'fc9. ^ t^-v'i- 



2 

D--^>^y-x^. D-:^^^ h--:^^ D-yTK-;^. D 
-^jv h h y -^7^ hx h^:^— ^^ "^^^ 

i>mf)^hmiR^M:i'P^J:< t ^3-o(D^-Cte5IS*«8 

~i 3 (D\.^'rM^-m\^uM.(Dmmmmo 

10 1 5 ] ti*^ 1 7 (Dyf^-fM^-mi^t^MifO 

1 6 1 1-7 Ol^-fH*^— «J-SS^<^ 

11**^1 7] ffi^^r. ^^Tir>5'-/V7K®&S«r*'i" 

. ^-7V7K^S^%i":5$|lc:S^fi4^'^aii*^Sl 6IE4£(75 
[ft 19] ^ ^ T± ^ — >'WX^S^*i"a$S36^ 

6-18 OV^i'n:6='-:^^;l|^«:OT/v K V^O®i5t* 
l!f*3g2 0] If*3l8~l 4(^l^-m;6--3jt-|E|g 

40 h — -^^v h h y -e/v bv:^— -^^^ 

0 ^ fctt 2 1 t^MiOTJ^^ K>'^(^M7t*^£o 
[0 0 0 1 1 

[0 0 0 2] 
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3 

ix^wi:/c^< flirt tcgijaT:^'. try'^X;^ffiJt?il^^« 

[0 0 0 3 J ||cD'--^Tir^$^-yV7X^SS:®^bM{«i"5 
^^i:LT«. i/^^Vra-y^:;^-^?^^^^— ^ (SIT. ^GO 
Dj ^5fttJ£<*Pb^^T*5^9. flJ.^^nTV^:5 

(#IIBS5 7-8 6 2 8 3-§->i^$B) o L;6^ b/.e;65 G 

[ 0 0 0 4 J *fc. y ::^*|tcMi~^^^t:Stt&^*t^ 
44Bj:i/i3-i. 4jFS^UTv>;5^y 

fl£ffii-5^>'Vri;^y =f»K^k»^;&S«^S^^TV^S (Bi 
ochemica et Biophysica Acta, 1118, ^4lK — ^ 
4 7H (1 9 9 1) . #gB¥5-8 4 0 7 4-§->i>fS) o 

[0 0 0 5] Jg^-cDt: KD=3ev/7«^/va:fc*ctTJ^---^:T-ir 
Tt^g^^nrv^^ (it$P^^7-7 6 5 9 4€-<2^$6) 

[0 0 0 61 ricoj: 5 J^i:^*p^o^^^fete^v^^ig|»fl. 

[0 0 0 7] *fc. mne.^mmt:^t^m^mt-t^</k^ 

[0 0 0 8] 

^6^t^|g^bi-5rrt:&ffif*::fcJ: t/'t coif Scots 
[0 0 0 91 



4 

^fi«]tC®&>fki-5. Tv'^- h^^^J^iJ'— S (Acinetobacte 
r) <D«r*a®#^> yOv^A^^V^y TJR ( Burkholderia ) 

[0 0 1 01 *^SIB^;^*5V^T. ffiffl"C#5tufE^^T-fe 

Vn— tV— ;^^cO^Sf. -fen tf;^-— 
-v7Wh— ^> -77Wh h y -e>'Vb7^ h?:^— 

j—y^^ '^X2\fi>r-'y.^ -^7Vh — h^^t'fo 
l>>'^t::. D-y ^-:^^y ^'^^^fr-. d-^Vp— :^ 

LTtt. Tv'-t- h^^^^^->'^!>-^>'- No. 

7 W 2 — 3 ( Acinetobacter baumannii No. 7 W 2 
-3) (PERM P" 1 7 6 3 1) :/>'Wi5^>^>'V7=^ 
40 y TJRco^fraffif^t t-C«. ^yw^j^ T^yu-r y T 

•1r>''^v'T No. 24 — 2 — 1 ( Burkholderiacepaci 
a No. 24-2-1) (PERM P- 1 7 6 3 2) 

8-2t* (PERM P-18103) . KD-3» 
(PERM P - 1 8 1 0 4) ifii^\fhin^o 
10 0 1 2] T\y^-h^<^ ^-^ y<^-7>zz No. 7 
W 2 — 3 ( Acinetobacter baumanni i No. 7 W 2 — 
3) (PERM P- 1 7 6 3 1 ) rt. gtj^EcOJ: 

^0 |ia^!5l!^±ftI'^I^K?ffW%f>frl-Sa##F E RM 
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(4) 



P- 1 7 6 3 1 (SItB : ¥^1 l¥l 1-^ 4 0) -C* 



[0 0 1 3] 
10 0 14] 



3 ox: 
mm 

0. 8 X 1 /I m 
: JirL 
: i'jJU 



10 



10 0 17] 

10 0 1 8] 
3D 



(ff$fiS6t)i|#i4) 

3 O'C 

0. 7~0. 
: *!9 
: i^jib 



8X1~1. 5 tim 



+ 



I 0 0 1 5 J 

<f : 
:t=^^->5'— e : 
0/F«l» : 

■OH-JVE^ : 
r/H'^/JiiSlt'fb : 

>>^T— if : 

D-V>3:.1 — ;i' 

[0 0 1 6] 70V'^'*-'>^y7 ■t^^v'T N 

o . 2 4 — 2—1 ( nui-kholderia cenacia No. 2 
4-2-1) (PERM P-1 7632) t,. 

iSRfdtfiiX^X^fi^igW^FJTtcSltS-^-FERM P- 
1 7 6 3 2 (S:S€0 :¥^1 1^1 1^40) T'^ttS 



+ 
+ 



+ 
+ 
+ 



: Pirn 

[0 0 19] 

i^^AS^fe : IStt 
iJi^^-"^ : + 
: 

0/FK» : 
-f > H-;Vl£^ : 

TJl/:¥n>>?tFn9— if : 
1^7— If : 

■i£y'f>1Wii^ •■ + 
i3-if9i'h2^5'— If : + 

L-79bfy— X + 

D-v>r:| — )V + 

N-T-fe^;W— D— if;i/3i?-5> + 
•7;H — X 

n-*^U>BI + 

Tv?t:>SJ + 

DL-U>cJK + 

B^g?:7xx;i' + 

lO 0 2 0] ^^^B«2 8-2t* (PERM P- 1 
8 103) ntixt(OXo\^s b*s±«+i 9 

»r^»»-*ffit 9 ^ X|ia$BI^4^X^X^tt 

wm^mi'-^ sres-§-FERM p-i 8 i 03 (sit 

0 : 2p^l 2^1 1^80) ttii. 

1 0 0 2 1 1 mm&o^'i^) h^*;^ h n-^« 

^rlgfflt, 2 5'"CT-©ft8iilB3iT-m»Sr^7>'\ 
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10 0 2 21 2 S-CcO^WTT^tt^Wd^^T 100 23] (18S r DNAC73^Siaj>JJ^So< 

;^^4^T^-^.e4W^.i^U. efe^SLfco LT. Dneasy Plant Mini KitjQIAGEN^tS?) SrffiV^ 

^?crttCPI^+4€l*roE^^i^?>^^^J:/!)^ofc, ^iiet)?f^ TDNA=SriftaiU_r©DNASrx:^^U'- hit-CP 

t«^B8*fe^6ilft^SrSiibfc<^#:A^fe« CR?r'<7ofc. y^^-^-tt. N S 1 Jb'Jit/^N S 8 ^ffl 

*©^WeA^'M^J»ilJia^ (chlamydospore) ^5^^^^ ''^ Gene Amp PCRSysten, 9600 (Applied Systews^b 

9 4'C/2^)- (initial denaturation) 
-* 9 4'C/'3 0S?-5 5'C/'3 0fSl>-7 2'C/9 0S> ( 3 0 l^-T ^ -'V) 

-» 7 ^X./ Ajri (final extension) 

•)KlogyInforination) t';^ ^^Uffi UT, BLAST 

[0 0 2 51 rcD^», 2 8-2** (PERM P -^1 
8 10 3) fi^ Maenaporthe erisea t-f—VT. h7 

) [00261 (ITS-5. 8S r DN A<73*&SE?'iJ 
lc:S':5<IIi;£) Miftf^i 5 ^-'C^*fe^^-DNASrT>' 
7'^'-^tb-C. ITSlfgt^. 5. 8S rRNAS 

I TS 2^^^-&tfDNA®rK-roPCR^lTo 
fc. t urn. I TS 4*JJ;05I TS 5?Jrffl 

Gene Amp PCR System 9600 (Applied Biosyst 
ems) ±-e. TSB^#»-J:t) PCRRlSSrtTofc. 



[0 0 2 41 P C Rilfefi^ QIA quick PCR 

Purification Kit (QIAGEN4±M) T'ttiib. 
hiz-^ai^^iXV^^jC^Ufc, '>-:^3iV->>-i^HBig 
DYETerminator^ 2/ h (Applied Biosystemstt^) 5r 
^V^, ABI PRISM 377 (Applied Sy 

stemsttSi) lrJ:!3tTofc. v'-i!'3^V->i^^ffl:7'7'l' 

NS1.NS2. NS3,NS4.NS5.N : 
S6. NS7. NS8, P. R*5 il/S 5rfflV^fc. 
#b^^fctgSie5lJKir>^-S^^-g•b. ^Kfrroi 8 S r RNA 
a-B^ (1 8 S r DNA) o »iSaccharomvces cer 
evisiae (J01353) 024-1768 {;i*B^i-5$C^5-<0 

mmim (ia5^'J#-§-i) Sritfc. -^ru-c, rw^sia^u 

Sr. iltHNCB 1 (National Center for BlotechnoJK 

9 4*0/ 2 (initial denaturation) 
9 4'C/3 0#-5 2''C/'3 0#-7 2-0/9 0# 
-* 7 2'C/'44)- (final extension) 



(3 OI^'-l'^/V-) 



[0 0 2 71 ^rUT. v'-^'3^>'v'Vi^ffl7'7-Y-^— 
L-C. ITS 2, I TS 3*5J;T/I TS4$:fflV^fcKA^'^ 
fc. #f3tufc^Si£?yWfJt4rAuto Assembler (Applied 
BiosystemsttSS) -CS^-^U^ B «)D N AtiaSS^'J (IB 
2) $r#T, tfl®i:l^«l:iL-CBLAST*iPH4 

[0 0 2 81 wf^^m. 2 8-2* (PERM P-1 
8 10 3) (i. AJ279484i:lRl— fc^V^'fiSfc'CjSi^®* 

[0 0 2 91 eA±©'&-ai^«^;^J;9. 2 8-2* (F 
ERM P— 18103) fix Magnanorthe BJ-jgea 

(0 0 3 01 */c. ^^^B«SKD-3^ (PERM 
P- 1 8 1 04) fiux6«)J:5t. J^^e)1#ti45±*« 

imftW^gffi:!. attS^F ERM P - 1 8 1 0 4 
(gH;B : 2¥l 1^86) T'^lt^HTl-^Sc 

2). 



[003 11 (?10tSW1^i4) Hx^r;^ h D-;^» 

[0 0 3 21 -tcOSS*. 2 5'C©#fe#T-t?ro4Wt±iFjl 
mff-C. «f«BB*&l®rBl-r 2~3 c mO^WSrS^Ufc, 

^«BBJ6miilP«8*Si®bfc1^i^d'^ffi^<o;^fO^ 
tt, »*<OMSB(ll-3i4^tWlI^^^ (swollen cell) 

(0 0 3 31 (1 8 8 r DNA«OJgSS25iJ»-S':5<lRl 
5c) TiaifeftT-PCRSJS;^rT-5fc£l^l-fi, BUxE©l 8 
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?-§-3) 



9 4'C/2^ (initial denaturation) 
-» 9 4*C/'3 0S>-5 2'C/'3 0l!>-7 2'C/'9 0S> {3 0^-<i^M 

7 2X^/4^ (final extension) 



10 0 3 41 :itO^^. KD-3t* (PERM P-1 
8 10 4) fi, Paraphaeosphaer i api 1 leata jo <t P 
araphaeosphaeria niichotii JtU'SIIgjfe^Ht:!*? 

tuffi2»ffiit4>^-^y;^ h7S/7'?tiz:i 0 0%t?:? 
[00351 (ITS-5. 8S r DNA<OiSSE??U 

ITS 2. ITS 3, I TS4*3j;t^I TS5?Sr^e^b 
/c:^^'l-f±, BUxE<^ I T S - 5 . 8S rDNAW^SlH 

4) o 

[0 0 3 61 w©^*:, KD-3» (PERM P-1 
8 10 4) fi^ Paraphaeosphaeriapilleata (Cljfi^^C 

10 0 3 7] £A±(D^aiKi:€^*J:<?. KD-3» (F 
ERM P— 18104) t±» Paraphaeosphaeri a eH 
leata ICjSiit^e^^^^W^fc 9 x Coniothyriuiii S 

[0 0 3 8] rro^fetei, |I!^l;iLTB!ltB'&a*IW^5:7 

t bT. fi^^tfv Va.— K-=E-^;^S (Pseudomonas) , 
Ji^/Vxy'^JR ( Bordetella ) . Uv'^^'^-vM (Legionel 

la) omw^h. ^?tm^hi^^ox^m^inx\>^^o 
[0039] of^ic. :^^m<omm^mi-i. :^?tm<r>m 

[0 0 4 0] ^-f. — OgCOgfStt, Tv'.t- h^^:^':^' — 
>.^^7-;7>':::^ No. 7W2-3 (PERM P-17 
6 3 1) iJfeOT/WKVgti^^-CfeS. 

[0 0 4 1] -^S<omm^t. -f>Vi>it^)\^y'^)T 
->T No. 24-2-1 (PERM P-1763 

[00 4 21 (S^t#6*)14K) 

4 O'CKT 

5 5'C 

pH4. 5~pH8. 5 
pH6. 5 

-2^ (PERM P- 1 8 1 0 3) 43l5<OT/WK>^ 
ii^. MSpHfipH5~8f^i5, 2 
ji^gtt4 6~6 2'C. pH4~90>©ia»-fc'l^T6 0 



SiSpH 
[0 0 4 3] 



[0 0 4 41 BgoS(D^5{IH, ^^iklllB-CfcSKD- 
3t* (PERM P- I 8 1 0 4) A^<DTJi^h'ym± 
fmmxh<Os ii^. MiSpHHpH5~8#ifi, Sii 
?aSft4 5~5 8*C. pH3. 5~9cOfBffl^^:*5V^T6 

[004 51 ot'Jd. ;*:^B^<75T^w Kv^^figP^oM 
[0 04 6] ;*:^BJ<DT^v K>-®!ifiS,S^H. * 

20 [0 0 4 7 ] :^?t^fi<DT'>^h^'^i' ^—M (.&cil!Sl^S£. 
ter) <DBi^'t1ii\±-:f^^i'^^^y^lfTK (Burkholderi 

a) (Dmv^ir^m-r^m^. z.inb<om^A^<o7j\^v 

<0 (a) ~ (d) »c^i-iFt^IS^Sr$^»--&tfCt;!»s 

(a) 
(b) 
(c) 
(d) 
30 ( e ) 

[0 04 8] fits. lltlKifSMlStt1#»-SiJPfi$tu-r. 09 
^ti, (b) I®l::ioT#bnfcSfl:5ft?^=JSSr*cD^ 

tit), m^i-i. mi'mmm(Dmm'^. mmitrnm^'ii-^ 

[0 0 4 9] -ff>Xofin^P^^^Xh^^^m(DTJ\- 

Kv^^figil^tt, SK C^) tRJ^^^^S'^, 
40 x^tiij:mi:iii'0'mm^initikmxib':>xhi:<. m<o 

[00 5 0] ^^m<o^^±mW 2 8 - 2t* (F 
ERM P- 1 8 1 0 3) *3J:tJ«KD- 3t* (PERM 

P-1 8 1 04) l^i-b<oB<$^)5tfc 

(4\ SATO (e) ~ (g) \z7rsi-nmjimm^^h\-^^ 

(e) J-g?|?gd-b±t«<tlH]'l3?-t?)iac 

50 (f) ^>y<i/n^i&miri>J:m. 
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(g) 9i^/<i^%.^i? u-7Y{fyy ^-\zi.y)^mrf * 

[0 0 5 1 ] fiis6. mtmnT.m±mz.mm^i\-f. m 

7L.\-S.. (e) XSIcJ:oT#?>Hfct«^jK±«Sr^©* 

^^HiiXf^mi-m^tO^l^^m-i. pet ASjf * UV\ 

DNAt|lr>t-^RNA»r-lt^?^f^S!b. ri^^lrT'^-f 
K Vgt^^K^ 5: 3 - K1-5 it-e^ ^ D — = >- ^ 

I 0 O 5 3 J 0#'lC. *i8|B<0T/V KV®?SS{5g*ifefi, 
[0 0 5 5] 

X^^r^9—f^^ii^W&^^'f^'7^V—7^<r>mAt^'^- *o 
LC) doiO^iaiSfSf^^'o-^ h^^77;f- (HPLC) 

T L C 7° U— h ; k i e s e 1 g e 

mi^mm gti^-^i^^i' : mm 

^mUB : 4 0aft%y^/< 

1 5 omA%B.m 



12 

[00 5 6] ( 1 ) 

*&5r. ^«), :i—hi^i^-^KiiV 1 2 l'C-C2 0:J^r5 
Om ncj^SL. ^-OiWJSl Cm 1 SrS£M7K9. 9m 

fflJS#:^«««5 5m UcSEab, 2 8"C-e2~ 7 BIBja 
^tffitptS* (lOOrpm) $rtT^i5o 
[0 0 5 7] (P^i^ ])-~>:^mm^^m: pH7 . 
0) 

7^ ;^ 0. 2 0*4% 

N a C 1 0.05 tM% 

K2HPO4 0. 1 0S»% 

KH2PO4 0. 1 0*S% 

NH4NO3 0. 2 0mM% 

MgS04-7H20 0. 0 5**% 

1. 6 0fiS% 
[0 0 5 81 C^;^ y-=V^ffiJSfl£^i|t«lf!5 : pH 
7. 0) 

7^ 1 . 0 £»% 

jKy-iT'fv 1. 0 fi»% 

^©aidr:^ 0. 1 0S»% 

N a C 1 0.05 aS% 

K2HP04 0. 1 oa*% 

KH2PO4 0. 1 0fiS% 

NH4NO3 0. 2 0SS% 

MgS04-7H20 0. 0 5a»% 

[0 0 5 9] (2) \^—:^<DWtH:MfS' 

[0 0 6 01 (3) TLC^J-W 

[0 0 6 1 ] 
1 6 0 

: 7k= 3 : 1 : 1 

:^v•>^T>^=■>■i.7K^^^g (5ml) 
-i^y-yU^jg (50ml) tCiJgg- 



[00 6 2] C^S) tHIERt&lg**) 0 . 5 1 it v-y > ^0 
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^^'^%iii:7°L'- hJ-^'Ks/ hi-?), -^tlt. tdiaaeg 

fE1^ai«^A4fc«:^ai««B^»t»UT/6»5>. 110 

~i 2 o'cx'S^mMmi-x^^nm^rfOo 

y ^ V—:^<D^Wi&i-i. RfO. 4~0. 8 

ro«iia-Cfc?3. y-^ Y\fit^^^<r>^Wi^\±. RfO. 2 
~0. 6fl3$5iaT'fc^o Wim<^V.\-t. y^ h-;^ 

10 0 6 31 BuiSTLC^j^WC'tut;!, 

[0 0 6 4] (4) 0-;«f7^ hi^^^-- fe'StS^^ffi^ 
-Gal (DDMF^?S3 0 u- 1 L-Td^bM#;<^t$ 

rtei/^^ *T'fo-5, r.<oeV'>3 o=— ffi^tCOV^T. Htl 
(D J: 5 T L C 5)-«T Sr^T 5 . 

10 0 6 5] (X-Ga 1 ODMF^Jg) S-^n^- 
4_^oo-3--l'>'Ky>'i'-0-D-:^5^' V'yY 

(X-Ga 1) 2 0mg$-. N. N- v't* 9^-'V"^>'V'AT 
5 K (DMF) lmUcjtM$*So 

[00661 (5) HPLC^^tlr 

[0 0 6 7] 

Asahipak NH2P-50 (Shodextt 

10 0 6 8] v^mm) 

T-tr \-- h y /I' : 4 OinM;5'3:>'if-N a Il2P04^©i 
?g (pH 5. 0) = 6 0 : 4 0 {W^M 

[00 6 9] 
?Eg : 4 O'C 
CJtii : 0.8ml /m i n 

^aiS : jj^^JS^Ttt (R 1 D-6A : S»®![^ 



(8) 

14 

1 0 0 7 0 1 (-^m mmnt tx. BiiiEs:iS?^t 

[0 0 7 1 ] }il±\-i&^tcP^i' V-->-'f^&i^^'0. 

j^if^— ^^i^-^i^n No. 7W2-3 (PERM 
P-17631) *5J; t;^-70Vi? ^i^w-r y T -fe/N' v-T 
No. 24-2-l(FERM P-1 7 6 3 2),^ 
^^«»2 8- 2$^ (PERM P-18103).^ 
^^*ISKD-3» (PERM P-18 104)«fX 

[ 0 0 7 2 ] BtlsEwJ; 5 '^i;^i>' y -=>'^^-*5^^T, «»J 

[0 0 7 3] {^Wk^m) ^Wk^m-f^m^fo-mwmm 

0 0 M 1 B(IIBM**«tSifet-««bX2 8'CT• 
2~7 Biaffit nwmm9i<o^^-^"^ 

So w<Ot§*jK0. 5 m 1 5r*S06<)t-*0L-, 5 

QimiA'smmmm. (pH6. o. satirIi:-) r-jst^bfc 

1 0 0 M g/m 1 <ON. N' hD y^T^^v^i^ 
30 (NTG) Sr-^5r-r*B*^i^«?K0. 5mUc:!l®U, 

3 0X:X5^^~2^rBWS-t-So NTG*Q3g^. Ja-L^^J- 

«JSX3l5]gfe^-r<b. rcDMfl£?rmJS*^^l»«!l 0 
mU:i!Si®Ls 2 8'C-C2 4NFr»^St 5i««LT^m^ 

[0 0 7 4] ofl::, *^B^OT/t' K vKrtfi£^*t±. 
4. 

[0 0 7 5] ( 1 ) 

~4 or.«^fflt»fc<J . tft^NfKti, t«x.H:, 2 4 ~ 1 
8 0^ra<iD«5fflT'fc5. ^tz. ftiJiEt&lffiOpHfl. 0^]^ 
tf, pH 5~8<DaBfflT-foSc 
[ 0 0 7 6 ) T v-t- h^'^;5' ^5'— y><0^>~ No. 7 
W2-3 (PERM P-17631) Srffiffl-t?>t§ 
so -KDlkntt. mx.tX. t§||J&gC2 5-4 0'C»® 
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H^ tsftBfrB^ 2 4-1 8 0 ^Pb^o^b, ^m<r> p H 5 ~ * 

o. 24-2-l(FERM P-1 7 6 3 2)Sr^ffl 

□"Cf^^ia. jg^B#M2 4~i 8 o^rra<^t&ii, 

pH5~8<D|bBT?*>5, 

[0 0 7 81 5F^i^ffili2 8-2*^ (PERM 

P- 1 8 1 0 3) . KD- (PERM P-181 
0 4) *^^-t-?)«-a-, ^<0^m±. m^ti. 10 
2 5~4 0*CK)«JH. J^il^raS — l 4 B<D^H. 
CD p H 5 ~ 7 (D«Bffl-efe5. 

[00 7 91 (2) iftM:^fe 

CKO-ffetC, Past Protein Liqui 
d Chromatography (FPLC) 

^Pharmacia FPLC™ System : 

1 0 0 8 0 1 mw^mm<oWf^\-x. mtm^m^ 

■it'O^BS (10, OOOrpm. 30min. 4*0 L 

10 0 8 1 ] mmm^mm^. ^ w^^K(DpI^^k§^^T 

ffittSiJ^^^{b*aajg?g lmiafc«?0. 2-3. Ofi 
S%»-!^^5J: 2— lOr-C. 0. 5-2 

4l$K*&ai-Htf J:t\ 

I 0 0 8 2 1 ^ UT, r coi&@ijtrgSrS'lj»SLT±tB * 

C (m g/m 1 ) =0. 0 4 7 3 X [ 



A 1 



1 ^B<o^>:fJv<D^%m 
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mmmmcxo-mmviin^. mfsmmmtLxa. 

m. i^:^y^mmm. h v y^mmmmmmi^^^x-^ . 

^©pHtt. pH4 — 8(0®IS*5»* u<. m^it. 1 
0 — 1 0 OmM(^ISHdSiif*bl^ 
10 0 8 3] ttlfB^*T^(DSl^?S^, ^a^yi.^'D-^ 

^7 7.Y-*7AtrSfl|S»^?Ktr^JPU 0-5 0 0m 

M<75N a C 1 Sr-§tffuIEiS®?^T'^ffl^n^i 5. L- 

SWbfcf*, ^fetc^dK^^o-v- ^^/7 7^-^^«tLT^5• 
l^ili-5>wi:^;lJ;t)*-^^:i»S^-t-5ri:*5-^#^). ^ffli- 

[00 84] ^^I^COT.'I' K:^^^^i^^<0:^ffiH, m 
7L. £JLT ic^i-m 1 *J J: TJ5^ 2 <OiBi3£ J; *) iB!l 

[0 0 8 5] tAT(-*i-m 1 coSij^:^ffii;i*5Mt2);^jffi 

pH6. 0. 4 0'C(D^fe#TT?, lOOmMTOtZ-'V 

[0 0 8 6] 4 0'Cfr<Si&bfc2 0 OmM D-:*'VV'= 
— ;^ (5 OmMilP^^WjJS : pH6. 0) 5 0 0^1 

i^:x7•y^5 0 0 *i iSrmjPUT, 4 0'C-C'IO^F^ 
^V:¥3.'<-M-5. ^LT. IN NaOH 100 
ML*5iTJflN HC 1 1 0 0 1 ^r^PLTKJ^Sr 
f*it$-e:5)o C:W?g?^^1 0. 0 0 0 r pmT'l 0:5^P^ 
5t'55^g6 LTit^^S:^* ^# hMc±m(0 p 8 0 
0 M LtC. TIEKSIl (4 0 0 M 1 ) tft|g2 (8 /x 

1) irilr^iPLT^-a-r?). ^tX. ^tfitr 5 ^JPel^fea 
3 4 0 nm»::*3tt^ER7tS (A 1 ) SrzHiJSi-So ^ 

V^T. Z.(D5Ll^'.m\^'Ttt^m^ (5 p 1 ) Sr^APbT. 
^J&»C2 0 — 3 O^^PbISJcS^, 3 4 0 nm»;i*SI^5®^ 
(A 2) ?riiJ^-r-5c :l^^fe<^P^*S (Ai*5j:i/A 

2) SrTIEit (1) tc{tALT^^^ix5i?*-'i'='>'K"jt 

TtE^ (2) 1)^htim^^t>^:Lt 
i)^Xt^, /^*5. y^^^tLTH, g¥^jg 

[0 0 8 7] 
(A 2-A 1 ) - (A 2o-A ] o) ] 

• • • (1) 
A 2 2|ilB<0-»^>-7"-'V(0®5tg 
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Alo : 1 [sie^?3:7'-7>'^«7)®^g 
A2o : 2lH]ScD:/7>'i^<^ei7tS 

= 0. 0482X1 



2 x#|R*X 



A 1 
A2 
Alo 
A2o 

[0 0 8 9] 
5 0. OmM 
7. 8) 
4. ImM 
1 6. OmM 

10 0 9 0] 



1 IH]B<^i^>':7^/^-<^P^^S 

2 [p] S c?5f - ^-T^yvogJ^a^ 
llHlgoy^Vi^oK^t^ 
2 E B CO (oa^S 

(^^1) 



1S®?g (pH 10 



2 2 0 



NADP 

ATP 

U/m 1 

[0 0 9 1 ] mm 3 ) 

iJ'Vvza If 2 6 U/m 1 

[0 0 9 2] EATl-^-t-^2 0jBy;t*-fef^> 5 

^l:7Km^^^-:=^=3j.V^*'-i^ (POD) i:4-T^/T>' 



(U/mL) = (B-Bo) 
B : ifV://V(Dli9'r«1^/ci«9(?:>®^SitAP»B 
0 : >^^^->J^(Dl^^Rg^fc?)(7)P^3t«li:»DS 
[0 0 9 5] o^nc:, *5gPjOT/^ K>^®&ffiJit^ft i L 

[0 0 9 6] {%\ (OT?\^ KV-^M^t:^*) 

t^If^^^•&tft^M2^c:ib%^Ti:^«-r^:li:^wJ:l9. 
T>'i- KV^SrMatT*^^ (EAT. T^S^&j ttl/^ 

(EAT. rg}a)pt««:;^fej iVN9) i:;i5fo5o 
[0 0 9 7] LTrt. HulB«l* 

N a C 1 

K2H P O4 

KH2PO4 

NH4NO3 

M g S O4 • 7 H2O 

C a CO3 

[0 1 0 0] mj=ficOpHtt. pH4'-9cDSEffl 



75 

* [0 0 8 8] ;^jfl5 (U/mL) 

[ (A2-A1) - (A2o-Alo) 3 

• — (2) 

tt. pH5. 5. 4 0*C(0^#TT% 10 0mM(O^Vv 

4S:lUi:i-5o 

[0 0 9 3] 1 0Se%9:^ (0. IMIlf®? 

JSWfS:pH5. 5) 500mL. 0. 08% 4-T 

^ /T^'^t'^y ^-4 0 Ai L. 5M%:7:3^y — 0 M 

L:fcctt/2 OU/mL POD (:«:#l6^tM) IOOm 
LSrSS-g^U. ri^$^4 Ot:T*-r>'=3j^r^-<-hbT^«5 
0 5 nmtCibMt^PJi7t«*»J^i-^o -^UT. P^7t£f;6S 
— St-^;£bf::^> rO?S'a'?iS^^l1^>'://l-5 0 0 /i 

^UT. m??(OK)t«itJPl:*TfS^ (3) trf-^ 

[0 0 9 4] 

X 0. 3 8 7 X#f^^ • • • (3) 



i^^^mm(on%\t. myL\t. 5-3oma:%omis 

Tfo!9. »*U<t^. 1 5-2 5S4%co$5H. J:t)» 
*L<tt. 1 0 — 2 omS%<:otaffl-r**?2)o 
[0 09 8] m%Z'^%i'&(omMh LTtt. mJlBttOitiilc:, 

EAT^::i^T^i"o 
[0 0 9 9] 

10—2 5*4% 

5. 0 afi% 

1 fi4% 

0 5 S4% 

1 0g4% 

1 ofifi:% 

2 oaft% 
0 5mft% 
5 sa%» 

pH5-7cO$SiaT*fo2)o tg.^fKcOpHJi. T^i^ K>^ 



0. 
0. 
0. 
0. 
0. 
0. 

1 . 
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[0 1 0 1 1 t&ll?S.S«> fiaj^fi. 2 0~3 S'CW^H 
■efcU, »*U<f42 5~3 S'COtBffl^ J;!9»*L< 
«2 8~3 2*C©$EHT-fc5o tg«B#raHx ^!);^t4\ 1 

J; L< til ~3 Sffirol^B-efc^. 
[0102] BulEtS*tt, *?»^#TT'?f 'iC 5 w i 

LTO. 3~2m* (^■^m.^^^yhtf^Lhtm 

*L<, J: tjiff^ u< no. 3 — 1. sf^a mm) <o 

«Effl. #(C$f*L<f4 0. 5~1. O^gft <^«6 
[0 10 3] BulBlHi^t§*i*<^^'&tt. M^fJ, *f-icti 

tgifeliO. 3~2. 0fi»%©95fflf-^i5 J: 5^-1l^aL' 
[0 10 4] r(D:^fe^c:J:i^rf. 5:? h-;^?l:fflv^fci« 
«»J;tli. 1-1 0 B<^tS«lrJ;!3, 8 0-1 0 0% 

[0 10 5] milES£iPt*«*fe<^»^tt^ ttfxKi: 

Ill»JJ:bTt&5ISrlig*fei-2)*^ ^hk^. *ia4'<^$t^a 

^^niS'-l,, B'r:^<^J§lSI-'»oi 9^rfIfaa=&m^3PU 
fisjx.f*, 5-2 0»»%<O$EiaT'fc>)^ »^b<rt7- 
1 8 a4%<ofSB-efc J:t)W4L<(410~15a 

[0 10 61 z.<DmM^m-^m^i.h,^. mv.ti^m^^ 

lfil3^t$^i£»j:J:b'<T, 1 — 1 0 B wtt#tc: J: 9.0. 2 
-0. 5fiSfSro®Bt?fo2)7^ ^t':^-V®E^s^§b^^s 
i I?*?* L< no. 3 — 0. 5fil:{g(D«EHT-*)9. 4# 
{Cig^*L<(4 0. 4 — 0. SfiijgO^fflT?*)^. wCD 

[0 10 7] r<7>J:^t-Lt:ifigLfc7;'VKV®l±. ^ 
Lri5]iK-r ^ :i i- J: 9 . iSstS'^T-'W KV^S.-#2> r 
[ 0 ] 0 8 ] 2 or /V K>K-^5t:^j*) *?!?^(Offi 

5o 



[0 10 9] BljxE<Dj;5''it§«:*ifelwJ:'9tS«L 

m<onM^'i7fj:-oxhx\'\ 
[0 1101 mve.But-mm'¥(om<om^ti. m^ii. 5 

- 2 0 fi*%CDi6ffl-Cfc 9. $f*L<tt7— 18 fift% 
05^SB> J;9$?-4L<t4l 0 — 1 5fil:%o$5Bt?fe 

«fllE*|JiMi-5«{*a (SSfii) BtfSElS 1 g S 
fctJO. 0 5~1 gOt6H*5jf^ L<v J:l9»4U<tt 
0. 1-0. 5 g(D$BH. ii#tw»*L<ttO. 1-0. 

20 [ 0 1 1 1 1 s:i«;tast4s «RJx.ff . 20-5 o'cw$eB 

t?foti. if* L< t4 2 5 — 4 5'CWfBB. J:I?»*L.< 
f±3 0 — 4 0'CcD^B-t?fc-5, 0iJ;tff, 2 

4 — 2 5 0«Fra©iSB-efe!9, iif*L<n2 4-2 00 

mr^^<Dmm. i. v b<f4 24 — loo ^mcommx- 

fc?)o tufe^J?i;?K03pHf4. p H 4 — 8 (D$EB:i5ii}.4 L 
<, J;!P^f*L<ttpH5 — 7W$£B. '^l-»*t<»± 
pH5. 5 — 7(73$Eia-efo?), r<DKJS;tt. 

M^ti. 1 0 0 — 2 5 O r pmOitS 
LTO. 3~2iS» Wffi) <^^«iSr?*:^iitfr t;iSjif 
[0 1 121 tfllB^fSrSt::. X 0 ti^m. 

40 'biV'o 

(01131 (^3 OT/V K^^®EM3i*i*) fitFxE 1 1^85 

(0 1 14] sfiiE@:£<tBi^f±, ^A^<Dijmzx<omn 

7 ^— ^ > ^ © iS^J ^ y -7 - T'»{* ?r €2^ 9 . 
[0 115] fiRJx.tf. *7.iNf-StiIB@S<t®i^4r^« 



1* m 2001-245657 (P2001 -245657A) 



(12) 



2J 



mLtcmmim-t. i¥S;*7a»cmu, mmm'p<7:>m^% 

t£. 5~2 0M*%©tEfflT'fc9. U< f47~l 8 
fift°/o <o^HT-fe t). J;'9»^b<tt 10-15 ma:% 

tt, *3. 5 X 4 2 cm(D;*7 ASr^ffl-f-^^ 

-g-, 0. 2 ~ 2 m 1 /:9-0®HT-& ?) . if*L<f40. lo 

3~1. 5Tn\ /^^(OmVih'O. i «9$f* U< f±0. 

5 ~ 1 . 0ml /^<ommxhi>o :i<DSJ^tt, milE^ 

I 0 1 1 6 J (^4 ©T/V KVSJSiit*-i£) 

[0 1171 m.it^0km±. mw<oit'oimmt:i^mir^ 

sEJtl g^:t«? 1~2 0UO$Bia:6Siif* U< . J:!5»* 
b<f43~l 8 Utopia. L < »4 5 ~ 1 5U<0 

10 118] 5 (^T-'W KV^M3t:^fe) 

10 119] mJlB^a wT/i' Kv^SSit:^ 

[0120] u±<ox^ fi^^m^'^m.T Y:ym.wk 

[0121] *-r, t^iE^$«?S^fc^4KJt^^S^^r^a'L•>^ 
Bit-r 2) C t J; U , iSftj^ • S^&JS'f' oK^^itlJii)^ 

[0122] oftw. «tFiBJimsrSttj^*&ai-5, 

'&m<o^mn%\-i.. mTL^^. ±fflimi^fci?o. 00 
1-1 gosss-efci, 

[0123] ^ fc. tufa±jg^-l':^>3?^i? D-v V^y 
^Jx.fi, ^n'LiSD I A I ON P A-4 0 6 S (H^-lk so 
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pHfi, pH2~6 05$Bffl;d5^*LV\ 
[0 12 4] -^rUT. BSISStt^toa*fcttmFE-Y:i->' 

rite J; (9, nm.'&<n>T/^Y^^m.^n^z.ht^x%-^. 

[0125] ^ feJwiS^gOT-'V KvKSr#5m-g-»w 

[0 12 6] rto^fet::!,. T>'^^->'^S|<oWi^^^«Sr^ 
^Pi-^wttwj; T^-v Kv®^?r^t®^^^TlHlIlxi-?):*■ 
0 — 8 0frffi%<^tQia{r/i;5 i plr^iPL, rnSrit'L- 
T. ttFiEtt^5r8 0^*:a%^^y->'^T'5fc^mx '>1:® 

[0 12 7] )^c*J, rtufe.w»JKXSH:, ®ljfi^-&-* 
X%f$.b^h1^X^^. 
[0128] 

[0129] (ffiffiKm 
Tv-^^ h^^^i?- /^e7-^V= No. 7W2-3 (F 
ERM P- 1 7 6 3 1 ) 

•^jV-!7 ^JV7^])T -fe^^v-T No. 24-2-1 (F 
ERM P-1763 2) 

[0130] m^mi^m) 

7^ V-:^ 1. 0 SS% 

xKy^^zTbi^ 1. 0 fil:% 

^eocdrJX 0. 1 *S% 

N a C 1 0.05 a*% 

K2HPO4 0. 1 0*4% 

NH4NO3 0. 2 oafi% 

MgS04-7H20 0. 0 5**% 
[0131] 

y^V—:^ 10 — 2 0aft% 

^D^^T'hV 5. 0 fifi% 

gSea^dp;^ 0. 1 l[fi% 

N a C 1 0.05 

K2H PO4 0. 1 oafl;% 

NH4NO3 0. 2 0fim% 

MgS04 -7H20 0. 0 5fia% 
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CaC03 3. 5 

I 0 1 3 2 J #B^$^Sr, W^W^ ( * 1 8 x i 8 0 mm) 
f ©aulBaJ^illtilfel Om Hc:-e^lj|Si»L, SO'C 

oatS^lm 1 3a^(7)7^ h-;=5.jg^ ( 1 OS* 
%. 1 5aa;%. 2 0fia:%) lc|i^tfctulB;*:tg«t& 
itelOOml (5 0 Om 1 ^ftgP77;^3) {C-tH-t* 

t^saL. 3 o-CT-^ 1 0 Brniamfit omm^n^^^ 

fc. *(JlE^tS«fi^;!i^^. Bff^SrotS^^Rgfe (0, 2 0. 
44, 71, 9 5, 1 1 9, 1 4 3, 1 6 7, 2 3 9^ 
r^) fJ:iJ->':/y Vi/Srtf<ci\ (Jt^tS) 
5raa'ij-^>ge (10, OOOrpm, 15^5-^, 4*0 L 

:iHf>O3g*Sr01 Id^i". I^H (a) tt, tglte4'©7 

^ h— ;^i@^*si omi%(om^izioif^7i^ 
gfid^oM^^-fb^a^i-j/^^-e*)?), iDm (b) tt, 

±->'msLm(om!^m\:.^7^-rifyyx-h'o. 121(c) 

10 13 3] y T ■fe>'<v'T N 

o. 24-2-1 (PERM P- 1 7 6 3 2) ^mvh 

7^ M:r:;d->'®E2IS(DgB*S^bSrHP LCJCJ; !P^S'J5tU 
[0134] mi (a)~(c) 

[0135] (HJte^j 2 ) r (DUiSfisifi, ^glffitr i 19 7 

[ 0 1 3 6 J y T •fe>'<^'T No. 2 4 

-2-1 (PERM P- 1 7 6 3 2) Sr, (* 
18X18 0 mm) 4>K>mffSa^«l&lt6 1 Om 1 tc— 6 

Srfr^feofc. rwa^^lm 1 h— :^igS2 OS 

a%(DmiiE;$:tS«l^«6 10 0ml (5 0 0ml gfiS P 
77;^=>) JcSfflL, 3 O'CTM BFpm«lgt 5m#ISr 

ISfisJl i: Italic: LT±tBi|rlE]iKLfcc wnb<75±fBtc:o 
[0 13 7] HPLC^J$^«s^S, h-P^comtUt' 



10 13 8] m\^X. Buie±ffl (Bl OOm 1) Sr:>^^< 

3 X 1 0 cm) {cetL, flJi-Y;S-V7k5 Om 1 {;iJ:9ai§ 
(^ai) $-&lHliRLfc. iHlllSLfciiiiSSS:, Wg, 1/ 

2 0«c®S}i^<C?.«-C^|gi^U, wHlC3i:5'y-^V.gg7 
0ft:a%(c:/j:5J; 5IC2. 3{gfi (fiJ^) 3:^/-;l.Sr 
SS;!JP Lfc?^, Lfcit®^$r5s'ij«^^BS (10. 000 
>o rpm, 1 5^>, 4'C) J; 9 SHX Lfc. :iOit^feS' 
7 O f^ffiro^:;? y -/W-Ci^?^ bfc^, ffS, S-t^il L 

;t->-®S;!7yW^'A2 1 . I&m^h^fz, ^»*SM$ti. 

P LC^J^I^f^rfT'iofc, ::«;3^mSr, E3©^P-rh^ 

[0 13 9] rro^*, |^|ll»i;T^-t-J: pi-, 7^htr;^- 
vmo^Wf-:^ (A) £t^1-lC^t±lf-:J'tt;^m^FH 

4^ (B) li, ^O^iEi: LTfflv^fc/J^tOf-^'-efcfJ 

[0 14 0] ^/c, msiyi' h t*:^^^^:, 13c-NM 

■^^-wjis-ifeL, Kg^>Wlc:j;nfi, ^■ro:»^fifi3 5 7 
•efcofc. mi^m^iiSLy^^i' hfi' (I R) 5^«fSr 

[0141] (Illfe«aj3) z.(n>-m&m\-i.. B^SJtsl::.); 

[0142] mzmMm 2 1 isimi- uxt^* Lfc^yw^' 

sJ^/VT^yr -fe/-«->T No. 24-2-1 (PERM 
P-17632) Sr, 0. 7 5l[i% N a C 1 ^JK 

1 5 0 g(D»#:^1#fc:o ^ LT, 7^^ h-;^ 1 0 0 

0 g t 1 6 . 5 84% C a C Oajgjg 1 0 0 0ml t W 
^S-g-JS mm^Jf) fi, mFlSS*^SrSgffiLT5 0 0 Om 

1 cD^f&rSi: Lfc. /i*5, ButES^£;^lc*^v^T, 7^ h 

(omm^^ 2 0 S4%, ®^;^>fi5 3 . 0 U/m 1 . 
« pH6. 7{c/i^J:p(;iiS^L;t. CCDSfStSSr, 

t^jAtf) L^^^^J^, 3 0^X2 BraSJ$:$-&3t, 

T, HuiESl???S?r^'6:$^|?S (1 0. 0 00 r pm, 3 0 

^^W, 4'C) bXC a C03«rK^*LfcS, 

1^4-^ly'ff.-^'S^m\LV.t:.^>^m.i3y h, («5X4 
0 cm) IcetL, jE-1';^>-*l 5 0 0ml »C J: iJiiijS 

^^^•f SCi:{cJ:oT, 7^^ h t':^>^:*;Uv^?A 1 0 

4 O gdJtfCjHfco 

so [0 1 4 3] rc07^' hk'3^>K-Sr, BuiStPH^JcLT 
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H p L c'xf^^'^ft^fzM^. m*^%i&m 2 h wmz^ 

10 14 4] (IIMfiR|4) r <D|ltil0i|f±. H^^kmi*^ 

[0145] tulEHiS^J 3 h LT^tj^xfcSfer^ffi 
(Sm«*)5 0 g) Sr. aUteNa C 1 ^?«fc:^^tT 
1 0 0 0ml tLfc. ^LT. r <0»*^SgS}Ki 4fiS 
%T^v.:^>'^-^h y ^7i>,^jgl 0 Om 1 t^ii-^L, r 
©jg-^jgtCS OmM C a C 1 2?r-&tJ'2 OmMli i^gf 
(pH6. 5) 1 0 0 Om 1 ^jSTLT. L 

'i:*se>*t)4'c-c-8feifeeLfc. z.nwiSi^^-h'^m-t^ 

r i: i 9 . tUIBm^^^-^tf T/Vdf vgE-?- h y A k*- 

150gSr*7A («3X30cm) {^^^J U, r.<D* 
7i*t-3 0 0mM C a C 1 2*-&tf 2 0Sfi%7^ h 

— IMEMm^^') 1 0 0ml =&Jlag$^i:fc„ 

7:^ Mf;j->'^*5it;^*t©fiS:. MiSo i 5 »-H P L 

'ie < 2) * r-mJlS;* "yj^izmm^ -frfc. r <^)^j$:^^4 
fix SitJSO. 5ml/:J5^. ig.^ 3 0'CT*fe5, S/^i^S^T 

i!' h f ;a->'^;to/i'v-'>i^ 2 0. 3 gAq#t,ix:rc„ 
10 14 6] CKOv^ h t';4->-gB{roi,>T. StlMiPlfll 
JCLTHPLC^^Wilrn'ieofc^*, ^JjafefeO^mf— 

[0 14 7] (IliSfiRJs) rroHMsm, *?8Wro«fa 

[0148] mmx'h^mt lt. ^-'wa-;^, -^/v h 

— -vv/-;^, h-;*.. D-y^K— D- 

Na c 1 

K2HPO4 
NH4NO3 

Mg SO4 • 7H2O 
C a CO3 

10 1 5 5] mz^mi^i:. mtsMimmmimz-^ 

Srrf('\ #bti.fcai«ilfE«r. BulE^tifltSJifei^ 1 
%i:'!e5J; pfCfilffiLT 3 O'CT'lSt 5««Sr^7ofc, 
^iS^fi. 2 8- 2^*^CO^^T 1 0 BP^, KD-3t*»C 
ol^Tl 4 BB9?7ofc. /iJ3. tStiljcOpHU, pH6~ 
TiL^h. ^tLT. ?#b^xfcitg§|}gSrii'53>ra (15. 



26 

* ^v-D-;^, L-T7 tV-^^Sr^^mfflv^fceA^I- 
LT. tg*?S3 6 K 2 j|fl%mitB$l^?iJ 3 6 jtz 1 
tsXXfl 0fil:%SDS^?g8 Ai 1 SrS-g-UT, ^ix-? 
iX4 0'C-C4^raSJC£;$ii:fc^, :Ittb©S^^?^^-o^,^ 
T. mIiEi:lHl«J;iLTHP LC^W*5j;t/TLC5J^lfrSr 

[0 14 9] SS<o®'>*5J:U'^rnt,»r5^f£; 

[0150] (3IJ£0iJ6) 7iJ' ^-;^©^^•?^c:^'/^^ — 
o. 24-2-1 (PERM P-1 7 6 3 2)$r2B 
3 0"C-C1««L. «-^ai^lroi,>THPLC^>*r«: 

[0 1 5 1 J wO^II. t»«i 

[0 15 2] (^JSfi?!l7) ^|gPJ(D:^^^S®2 8- 2 
tSS (PERM P- 1 8 1 0 3) iaJ:o:KD-3« (P 
ERM P-18104) bX. ^:^^■t•^^<^»{^ 

[01531 m^m^m) 
=7^ v—y^ 1. 0 

^y-<7'hi^ 1. o Mfi% 

30 N a C 1 0.05 aS% 

K2HPO4 0. 1 oa£% 

NH4NO3 0. 2 0Mfi% 

MgS04-7H20 0. 0 5 44% 

* [0 15 4] 

1 ~ 1 0 afl:% 

1 ~ 5 mfi% 

0. 0 53[£% 
0 . 10 24% 
0 . 2 0 fift% 
0. 0 5Sfi% 
0. 3~3M% 

iv^ h— ;^0Di/'2^/v4) 
OOOG, 1 SrJJ) UTtg^?g±TB?rl2)iRL. ClH^ffi 
^»?fiZ2:LT. TIEffiSSlXStctlt L/C. 
( 0 1 5 6 1 miiEias^^fc, 8 0-9 0%fiaiDi:/j:2>J: 

^>KtTtgi)TifeSrlsli|KL. ^coiSiJrt)^, 1 OniMi^gg 
W&m (pH5. 5) JdjgjilLfc, ::i^Sr$ bJ^PS^i-tS: 
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[0157] F^T^ag ( 2 , 2 0, 4 0 > 50 
<Dy h-^^fS 1 0 0 n L \Z.m%^mWL 1 0 0 /i L 5: 

n\z.i&n:bm.^-m^m.'^<n>'7^ v-T^mm-i.. i. lo, 

2 0. 2 5fifi%-Cfe!J, 7^ h-;^4g«lMfi%{wSt 

LT^®e;*/Wi>'e? AO. 1 4 6a4%0»j-g-t/i5o 

10 15 8] T L c^^^frcD^sm, ^■mw^^nmmw^ lo 

[0159] (HJS^ 8 ) *^PJ(Dfr^i®fr 2 8 - 2« 
(PERM P- 1 8 1 0 3) *J±i;5KD-3t* (FE 
RM P - 1 8 1 0 4) *5l503T/l'Ki^ffit^^»SfOS 

■r:Wm. b t O Srftffi L fcc 

[0160]Bf:£pH (pH2. 3 2*Jj;i;?pH3. 0 
~pH10. 5*-C0. Z^^Tf.) ©^«^Srm#L 
fco pH2. 32~pH8. 0 cOig^^^t LTti. O. 20 
2MNa2HPO4i5j;U!0. 1 M^3;^>'^A>t,p^$^^ 
V^ig^^ (Mcllvaine's buffer sol 
ution) SrttfflU, pH7. 5~10. 5©iS«^t L 
0. 2M H3B03$:-&tf 0. 2M KCl*5j; 
U^O. 2M Na2C03d^feP^$ix?.i^®?S&^e>fflL 

[0 16 1] ^LT, m^^mW'mm.^m\i^x ^ bu^ew 

Sr«l.^fc^ogi^S^'(t;Sr*i6, Stfti/Mtt^ fi 0 

l2l4*3j;TJ5 5{C:g^-f. |2l4(i, 2 8-2t* (PERM 
P-18 103) S5!50T^l'K>-®5^fiS;K«<DpH-S 
ttfti^Sr^i-^^^^T?*??), Iil5fi. KD-3t* (EE 
RM P- 1 8 1 0 4) S5fc(DT-'WK>'K*^ftgf^<5Dp 
H - Stt ft 29 ^ ^ -r i^-* 5 7 T' *) S o 
[0162] (^i£0y9) *^PJ©«Tjae^2 8-2« 
(PERM P- 1 8 1 0 3) *iJ:UfKD-3t* (PE 
RM P-1 8 1 04) SSfeWT/UK^-K^^B^iiKOp 

[0163] g#^?gt UTIi. BulBUJSfi^!) 7 T-PM bfc « 

{^ffi Lfcc i$«SJS;mItw. BiIiEif*® 3 0 ,1 L*5 

J:l/^®?S3 0 M L i&Zi-^ L, 2 OBtW, 4'CT--Y 
^'<- K Lfcf*, r(Ojt-^?g2 5 ^ L»CG. IMit^^ 
®fg {pH5. 5) 4 7 5 AX L$-iS*DLT, ri^Sr-!^> 

(1, pH5. SlClH^^Hfc. ,^V^T. 

fflt^T, fi^jf^PODS:]Sfe{^J;9!g3tg^^b«^S;ESr^T 

ofco -^-LT, pH^a3liSr17oT^^/J^^^^^^K^rllll:te 



5» 

ri 0 0%J t LT, (%) ^rJjtJ^fc. r;h-b 

(^/^*5:ia6*3J:i;7{C/ip-f-o El6f±, 2 8-2t* (F 
E RM P-18103) Ki^®f±J5fc^»0 
pH$;ti4Sr^-f-^^7 7-efc!9. Iil7»l, KD-3tt 

(PERM P-1 8104) S^^T/V- KvgE^^i* 

[0164] (msfiri) 1 0) :^^m(ommmw2 8-2 

t* (PERM p-1 8 1 0 3) *>J:t;KD-3t* (F 
ERM P-18104) S5fe<DT-'l'KVgt±^^m<0 

(0 1 6 5 J mi^(r>i^& (2 O'C, 4 CC. 4 St:, 5 
Ot:, 5 S^C. 6 0*C. 7 OX^. 8 CC) -C^^SISS: 

tT</\ mmmt i^xm^msm (phs. 5) ir^^b 

K^SSf-fbtr^fc, ft'{>S5V^^igS^ ri00%j t Ufc^ 
•^0*i*fSft5r*fcfc. rixfe(D^*=^|118*3,J;U!9»c: 
^i". lasti, 2 8-2$fe (PERM P-1 810 

3) ^^<orj}-y>'m±^mm<om^-is^^m^i-i^ 

v:7T'fe«9. laSJi, KD-3» (PERM P-1 8 

10 4) m^<oT^i-yi^^±^mm<ot!m-isi±^mi: 
10 16 6] (mmm 1 1 ) :^mm<ommMW2 8-2 

(PERM P- 1 8 1 O 3) *3j;U!KD-3» (F 
ERM P-18104) AM<DTf\^h'l^m±^mM<D 

[0 16 7] mm^mi&m.m (1 o*c, 2 o"c, 3 0 

"C. 4 0*0, 5 or, 6 Ot:, 6 5t:, 7 0*C)T-7'U 

5 w^i-fisnianjiE^ 9 1 mm\:i lt p o D^i^^t x 9 

aiJ^Lfc»-&<^P^3tS<Sr ri 0 0%j iLT, iSffStt 
(%) Sr*«)fc, mbw^^^mi OtJii;«l Ifc^ 
t". laiOtt, 28-2tt (PERM P-1810 

3) A^<oTji'V>-m±i^mm<Dm^m^%:7f^i-i''yy 

Ell 1 tt, KD-3tt (PERM P-181 

0 4) &m(OT/i-h'>'Wt±^mm<oi^^i^ii^7ji-ri^7 
[01 68] mmm s ^mMm 1 1 co^*, 28-2 

*S (PERM P- 1 8 1 0 3) fijROT^l'K:/^^^ 
^^tt. M3ipH*S6~80D$Eiax-S)!3, 9#»CpH6. 
l~3. 5©ffiSHt►@i^fcSttSr^L, pH5~ 

7. SCO^mXim^^fim^^TT^Ltz (pH$)c 
tt) . MjgiSgH, 4 6 — 6 2'C(D4eBT-9 8%]KA±CD 

Lfc. 4fc, 6 0'C(7?fglftia-C^#M»8 6%tiSt>!IR 

(0169) ^^c, ]<D-3$fv (FERM P-181 
0 4) SjScDTyU K>^^fi£g^^fl, gSpHi^s-S 
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30 



L. ^fc. pH3. 6—10. 5 cDiBHT-{5IJ'fc^/^S 

ti«r*ufc (pH^:Ett) , MJijasd, 4 5~5 8'c 
10 17 0 1 immm i 2) ^^igpjoff^®^ 28-2 

(PERM P-1 8 1 03) *5j;t/KD-3t* (F 
ERM P-18104) S5R©T-'l'K:^®E4j*i5^<^ 

[0 17 1] (SK^Jg) «Kt bT«. h-P^. 
(*1) 



7>5r<SfflL, 0. IM ^^mmW. (pH5. 5) JCl 
0 a»% <!: )i -5 J; p JC^^ b-CSK^?S^SIM Ufc. 
[ 0 1 7 2 J (iBiJ)£;^i£) 1 0fiS%©#aSKjg}E5 

oomL};:, 0. 0 8^4% A-rx/Ti^i-\f])-y 

40mL, 5MA%y^^-.>^2 0 uLilSXXf2 OU/ 
mL POD (m^^thM) 1 0 0 ;z L$rii-&LT, j!S 
«5 O 5 nmfc*Jlt5i»?tSiSr^^Ufc. !»5t«-iS-3£ 
(rjfcofcf^, ^ btC^^^S 0 0 M LiSrJn^^ 5 0 5 n 
mt;i*5(:^^®3tS(DtiJn^: l 5#~3 0$!>Ste:«3£ U 

look L-CffiMS14Sr*«>, rnSrSS'^^tti UT 

[0 17 31 

tBStSfe (%) 





2 8-24* 






10 0 


10 0 




5 


4 6 




4 6 


2 12 




3 2 


7 1 


D — =¥v'C3— 


8 5 


2 4 8 




10 0 


18 0 




5 1 


13 9 




6 0 


2 0 2 




4 0 


2 4 3 




4 0 


16 3 



10 17 41 :L(r>^b\iZ. ^^PJc^^^^^SISS^^OT 

KD- 3ttfi5lt(^T;VK^/^^i^g#^fi. D-:^Vi-n- 
D — =35^^-0— •vy'i' h h y x^*5j:t;^-v>'V' h-T" 

10 17 5] ^ 

SEQUENCE LISTING 
<110> TAKEHARA KAGAKU KOGYO CO.. LTD. 
OSAKA CITY 

<120> NOVEL ALDONIC ACID - PRODUCING FUNGI AND ENZYME THEREOF 

<130> R4781 40 

<140> 

<141> 

<150> JP P1999-369714 
<151> 1999-12-27 
<J60> 4 

<170> Patentin Ver. 2. I 
<210> 1 
<.2]1> 1745 
^21 2> DMA 

<.213> Deuteiomycetes so 



[0176] 



(17) 
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<220> 

<221> rRNA 
<222> (1).. (1745) 
<223> 18S rRNA 
<400> 1 

tcatatgctt gtttcaaaga ttaagccatg catgtctaag 
aactgcgaat ggctcattaa atcagttatc gtttatttga 
aaccgtggta attctagagc taatacatgc ta'aaaacccc 
tattagatta aaaaccaatg cccttcgggg ctcactggtg 
ccgcatggcc ttgcgccggc ggtggttcat tcaaatttct 
ctgggtcttg gccagccatg gtgacaacgg gtaacggagg 
aagaagcatg agaatcggct tctacatcca aggaaggcag 
tggcaactcg ccgatgtagt gacgaacaat accgatgcag 
ttggaatgag tacaatttaa atcccttaac gaggaacaat 
agcagccgcg gtaattccag ctccaatagc gtatattaaa 
cgtagttgaa ccttgggcct ggctggccgg tccgcctcac 
ggcctttccc tctggggaac cgcatgtcct tcactgggcg 
tactttgaaa aaattagagt gttcaaagca ggcctatgct 
aatagaatag gacgtgcggt tctattttgt tggtttctag 
gggacagtcg ggggcatcag tattcaattg tcagaggtga 
actaactact gcgaaagcat ttgccaagga tgttttcatt 
ggatcgaaga cgatcagata ccgtcgtagt cttaaccata 
ggacgatgtt attttttgac tcgttcggca ccttacacga 
"tggggggagt atggtcgcaa ggctgaaact taaagaaatt 
agtggagcct gcggcttaat ttgactcaac acggggaaac 
gaggattgac agattgagag ctctttcttg atttcgtggg 
tagttggtgg agtgatttgt ctgcttaatt gcgataacga 
atagcccgta ttgctttggc agtacgccgg cttcttagag 
tggaagtttg aggcaataac aggtctgtga tgcccttaga 
ttacactgac agagccagcg agtccttcct tggccgaaag 
ctctgtcgtg ctggggatag agcattgcaa ttattgctct 
agcgcaagtc atcaacttgt gctgattacg tccctgccct 
tactaccgat tgaatggctc agtgaggcct tcggactggc 
cactcaggcg ccggaaagtt gtacgaactc ggtcatttag 
aggtc 
<210> 2 
<211> 537 
<212> DNA 

<213> Deuteromycetes 

<220> 40 

<221> rRNA 

<222> (1).. (32) 

<223> 18S rRNA gene 3' end 

<220> 

<221> inisc_feature 
<222> (33).. (195) 

^223> internal transcribed spacer 1, ITSl 
^220> 

<22J> rRNA 

<.222> (196).. (353) so 
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tataagcaat 


tatacagcga 


60 


tggtgcctta 


ctacatggat 


120 


gacttcggaa 


ggggtgtgtt 


180 


attcatgata 


acctctcgaa 


240 


gccctatcaa 


ctttcgatgg 


300 


gttagggctc 


gaccccggag 


360 


caggcgcgca 


aattacacaa 


420 


ggctcttttg 


ggtcttgcaa 


480 


tggagggcaa 


gtctggtgcc 


540 


gttgttgcag 


ttaaaaagct 


600 


cgcgtgcact 


ggtccggccg 660 


tgctggggaa 


ccaggacttt 


720 


cgaatacatt 


agcatggaat 


780 


gaccgccgta 


atgattaata 


840 


aattcttgga 


tctattgaag 


900 


aatcaggaac 


gaaagttagg 960 




actagggatc 


1020 


aagtacaagt 


ttctgggttc 


1080 


gacggaaggg 


caccaccagg 


1140 


tcaccaggtc 


cagacacgat 


1200 


tggtggtgca 


tggccgttct 


1260 


acgagacctt 


aacctgctaa 


1320 


ggactatcgg 


ctcaagccga 


1380 


tgttctgggc 


cgcacgcgcg 


1440 


gcccgggtaa 


tcttgttaaa 


1500 


tcaacgagga 


attcctagta 


1560 


ttgtacacac 


cgcccgtcgc 


1620 


ccagagaggt 


gggcaactac 


1680 


aggaagtaaa 


agtcgtaaca 


1740 
1745 
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<223> 5. 8S i-RNA gene 
<220> 

<221> misc_feature 
<222> (354) . . (499) 

<223> internal transcribed spacer 2. ITS2 
<220> 

<221> rRNA 

<222> (500) . . (537) 

<223> 28S rRNA gene 5* end 

<400> 2 10 

tctccgttgg tgaaccagcg gagggatcat tacgagagtg tcaccactcc caacccactg 60 
tttacctacc cgtccaccgt gcttcggcag gcagtcctgt gggacagggc ctcgcccccg 120 
cgagggggtg cctgccgctg gccaaccaaa aattctagct gtttttgtac catctgagtc 180 
ttccacaaat aaacaaaact ttcaacaacg gatctcttgg ttctggcatc gatgaagaac 240 
gcagcgaaat gcgataagta atgtgaattg cagaattcag tgaatcatcg aatctttgaa 300 
cgcacattgc gcccactagt attctggtgg gcatgcctgt tcgagcgtca tttcaaccct 360 
caagcctggc ttggtgttgg ggctctgcgt ctgcagtccc ttaaatccag tggcggacac 420 
gctaggtctc cgagcgcagt agtttctcct cgctcagggc gtccggcgtg ggcttgcctc 480 
gcacccatct tttacaaggt tgacctcgga tcaggtagga atacccgctg aacttaa 537 
<210> 3 20 
<211> 1731 
<212> DNA 

<213> Deuteromycetes 
<220> 

<221> rRNA 
<222> (1).. (1731) 
<223> 18S rRNA 
<400> 3 

aaagattaag ccatgcatgt ctaagtataa gcaattatac cgtgaaactg cgaatggctc 60 
attaaatcag ttatcgttta tttgatagta ccttactact tggataaccg tggtaattct 120 
agagctaata catgetaaaa accccaactt cgggaggggt gtatttatta gataaaaaac 180 
caatgccctt cggggctcct tggtgattca tgataacttc tcagatcgca tggctttacg 240 
ccggcgacgg ttcattcaaa tttctgccct atcaactttc gatggtaagg tattggctta 300 
ccatggtttc aacgggtaac ggggaattag ggttcgattc cggagaggga gcctgagaaa 360 
cggctaccac atccaaggaa ggcagcaggc gcgcaaatta cccaattccg atacggagag 420 
gtagtgacaa taaatactga tacagggctc ttttgggtct tgtaattgga atgagtacaa 480 
tttaaacctc ttaacgagga acaattggag ggcaagtctg gtgccagcag ccgcggtaat 540 
tccagctcca atagcgtata ttaaagttgt tgcagttaaa aagctcgtag ttgaaccttt 600 
ggcctggctg gcaggtccgc ctcaccgcgt gcacttgtcc ggccgggcct tttcttctgg 660 
agaaccgcat gcccttcact gggtgtgttg gggaccagga cttttacttt gaaaaaatta 720 
gagtgttcaa agcaggcctt tgctcgaata cgttagcatg gaataataga ataggacgtg 780 
cggtcctatt ttgttggttt ctaggaccgc cgtaatgatt aatagggaca gtcgggggca 840 
tcagtattca attgtcagag gtgaaattct tggatttatt gaagactaac tactgcgaaa 900 
gcatttgcca aggatgtttt cattaatcag tgaacgaaag ttaggggatc gaagacgatc 960 
agataccgtc gtagtcttaa ccataaacta tgccgactag ggatcgggcg gtgtttctat 1020 
tgtgacccgc tcggcacctt acgagaaatc aaagtgtttg ggttctgggg ggagtatggt 1080 
cgcaaggctg aaacttaaag aaattgacgg aagggcacca ccaggcgtgg agcctgcggc J 140 
1-taatttgac tcaacacggg gaaactcacc aggtccagat gaaataagga ttgacagatt 3200 
gagagctctt tcttgatttt tcaggtggtg gtgcatggcc gttcttagtt. cgtggggtga 1260 
cttgtctgct taattgcgat aacgaacgag accttcacct gctaaatagc caggctagct 1320 
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ttggctggtc gccggcttct tagagggact atcggctcaa gccgatggaa gttggaggca 1380 
ataacaggtc tgtgatgccc ttagatgttc tgggccgcac gcgcgctaca ctgacagagc 1440 
caacgagttc tttcccttgg ccggaaggtc tgggtaatct tgttaaactc tgtcgtgctg 1500 
gggatagagc attgcaatta ttgctcttca acgaggaatg cctagtaagc gcgtgtcatc 1560 
agcacgcgtt gattacgtcc ctgccctttg tacacaccgc ccgtcgctac taccgattga 1620 
atggctcagt gaggccttcg gactggctcg aggaggttgg caacgaccac ctcaagccgg 1680 
aaagttggtc aaactcggtc atttagagga agtaaaagtc gtaacaaggt t 1731 
<210> 4 
<211> 578 

<212> DNA 10 

<213> Deuteromycetes 

<220> 

<221> rRNA 

<222> (1).. (32) 

<223> 18S rRNA gene 3' end 

<220> 

<221> inisc_feature 
<222> (33).. (214) 

<223> internal transcribed spacer 1, ITSl 

<220> 20 

<221> rRNA 

<222> (215).. (339) 

<223> 5. 8S rRNA gene 

<220> 

<221> misc^feature 
<222> (340).. (540) 

<223> internal transcribed spacer 2, ITS2 

<220> 

<221> rRNA 

<222> (541),. (578) 3o 
<223> 28S rRNA gene 5' end 
<400> 4 

tttccgtagg tgaacctgcg gaaggatcat tatctattcc atgaggtgcg gtagcggcct 60 
ccggcgtctt ctcgccgggt ggtaggggta acaccctcac gctccgcatg tctatatcct 120 
ttttttacga gcacctttcg ttctccttcg gtggggcaac ctgccgttgg aactatcaaa 180 
actcttttgc atctagcatt acctgttctg atacaaacaa tcgttacaac tttcaacaat 240 
ggatctcttg gctctggcat cgatgaagaa cgcagcgaaa tgcgataagt agtgtgaatt 300 
gcagaattca gtgaatcatc gaatctttga acgcacattg cgccccttgg tattccatgg 360 
ggcatgcctg ttcgagcgtc atctacaccc teaagctctg cttggtgttg ggcgtctgtc 420 
ccgcctctgc gcgcggactc gccccaaatt cattggcagc ggtccttgcc tcctctcgcg 480 
cagcacattt gcgtttctcg aggtgcgcgg cccgcgtcca cgaagcaaca ttaccagtct 540 
ttgacctcgg atcaggtagg gatacccgct gaacttaa 578 

11113) :^W^m^c(0{^(0%%Wi\^^\'^x. SSSLfc so TT^-^if^y-rzh^, 
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[0 6] *|gPJ(^:)$b^--?:^0te^7>^^S^ll^c:ib%^T. * 
11118] lb»::'^<^^t!iO|llfeM^c4b*v^T. * 



[Ell J 



[112] 




o Acinetohartftf baumanni 
oBurkholtfgfja cegagU 



100 150 



200 



2S0 
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